Lipid interactions modulate the structural and antigenic properties of the C-terminal domain of the malaria antigen merozoite surface protein 2.
Merozoite surface protein 2 (MSP2) is a highly abundant, GPI-anchored antigen on the malaria parasite Plasmodium falciparum. MSP2 induces an immune response in the context of natural infections and vaccine trials, and these responses are associated with protection from parasite infection. Recombinant MSP2 is highly disordered in solution but antigenic analyses suggest that it is more ordered on the merozoite surface. We have shown previously that the interaction of recombinant full-length MSP2 with lipid surfaces induces a conformational change in the conserved N-terminal region of MSP2, which contributes to epitope masking in this region. To explore the impacts of lipid interactions on the conformation and antigenicity of the conserved C-terminal region of MSP2, a construct corresponding to this domain, MSP2172-221 , was designed. NMR studies indicate that many residues in MSP2172-221 interact with DPC micelles, including some in epitopes recognised by C-terminal-specific monoclonal antibodies, but, in contrast to the MSP2 N-terminus, there is no indication of stable helical conformation. The binding affinities of a panel of monoclonal antibodies indicate that MSP2172-221 is antigenically similar to full-length MSP2 and show that liposome conjugation alters the antigenicity in a manner that may mimic native MSP2 on the merozoite surface. These findings highlight the impact of lipid interactions on the conformation and antigenicity of MSP2172-221 and will assist in the design of recombinant MSP2 immunogens for use as malaria vaccine candidates. Resonance assignments are available in the BioMagResBank (BMRB) database under the accession number 27134.